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Abstract 

Japanese local governments have been significantly undergoing reform to pursue better 
efficiency of public services, where public assets play a pivotal role. Optimizing public 
asset utilization possibly entails efficiency improvement. Using a two-stage Data Envel- 
opment Analysis, this paper estimates efficiency scores, regressed on various composites 
of public assets for Tokyo’s 49 local governments (23 special wards and 26 Tama cit- 
ies) over the 2008-2017 period. Our evidence suggests that the special wards could invest 
more in living and infrastructure and lessen shared services with their higher-tier govern- 
ment. In contrast, the Tama cities could increase their educational assets and curtail infra- 
structure investment. 
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Introduction 


Since the 1980s, public sector management has witnessed a transformative shift 
towards New Public Management (NPM) in most Anglo-sphere countries (i.e., Aus- 
tralia, New Zealand (NZ), and the UK) and many other developed countries (Die- 
fenbach, 2009; Hood, 1995). The essential goal of NPM is to provide better pub- 
lic value and improve the efficiency and effectiveness of public service provisions 
(Diefenbach, 2009; Hood, 1995). As indicated by Christensen and Laegreid (2007), 
“NPM is inspired by a broad neo-liberal ideology and by a particular set of eco- 
nomic theories and normative values whose main focus is on increasing efficiency” 
and thereby “the organizational changes made were efficiency-motivated” (p.4). 
As a developed country, Japan captures the benefits of NPM principles to radically 
reform at both national and local governments in the mid-1990s under the Hashi- 
moto administration (Yamamoto, 2003). A decade later, the attention of Japanese 
local governments (LGs) focused on the efficient local services provided through 
public financial management reforms due to the fiscal constraints resulting from the 
2008 global financial crisis (GFC). 

Specifically, public sector accounting changes—shifting from cash to accrual 
basis—have played a pivotal role in NPM (Diefenbach, 2009; Guthrie, 1998; Hood, 
1995). This movement promotes greater public accountability and reduces the dis- 
crepancy between public and private sector accounting systems (Hood, 1995). 
Accrual information provides stakeholders with a more comprehensive picture of 
public affair costs, greater attention on cost control and efficiency measurement, and 
much enhancement of accountability (Carlin, 2005; Guthrie, 1998). Japan’s LGs, 
considered a relatively belated comer to the NPM shift, adopted an accrual account- 
ing system for financial reporting in the mid-2000s, but not for budgetary planning. 
In the same vein, Tokyo Metropolitan Government (TMG) expedited accrual basis 
in 2005 (Kobayashi et al., 2016). In this regard, these LGs have sought to grasp bet- 
ter assets and liability balances and, consequently, make better managerial decisions 
regarding technical and allocative efficiency improvement. 

To provide public services, LGs rely not only on local taxes and their revenues; 
they also use their public assets (Tanzi & Prakash, 2000). Indeed, publicly-held 
property assets operate at the point at which services are supplied to citizens (e.g., 
garbage collection) and provide a place where public servants can work and commu- 
nicate with their constituents (i.e., city halls) (Phelps, 2011). However, using these 
assets appears unproductive and underdeveloped, as LGs often lack comprehensive 
information regarding public assets, and local authorities have little incentive to 
guarantee their efficient utilization (Kaganova & Nayyar-Stone, 2000; Phelps, 2011; 
Tanzi & Prakash, 2000). Although some have recommended the active use of pub- 
lic asset registers and privatization of public services (Kaganova & Nayyar-Stone, 
2000; Tanzi & Prakash, 2000), public assets have generally remained poorly man- 
aged. It rests on the belief that under-utilized municipal assets possibly cause ineffi- 
ciencies in public delivery (Arnaboldi & Lapsley, 2010; Kaganova & Nayyar-Stone, 
2000; Tanzi & Prakash, 2000). 
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Measuring the efficiency of public service provision and examining the associa- 
tion between the estimated efficiency and public asset utilization at the local level 
are the two main foci of this study. For several reasons, we conducted our research 
for the most salient prefecture in Japan—the Tokyo metropolis. First, the Tokyo 
metropolis is the economic and political center of Japan. Second, Tokyo has been 
the prolonged flagship for economic development among Japan’s 47 prefectures, 
accounting for approximately 20 percent of the country’s GDP (Tran et al., 2018) 
and one of the largest metropolitan economies globally. Third, the Greater Tokyo 
metropolitan area covers two different jurisdictions—the 23 special wards (SWs) 
in the center of Tokyo and 26 Tama cities (TCs) in the western residential area of 
Tokyo. According to the Local Autonomy Law, these two jurisdictions operate 
different public administration systems with different functional settings (Ohsugi, 
2011) . While the former are special public entities sharing tax collection and ser- 
vice provision with its higher-tier government, the latter are ordinary public enti- 
ties similar to other municipalities in Japan (Ohsugi, 2011). Clarifying differences 
in efficiency measurement among these two (due to their different administrative 
regimes) is one of the principal purposes of this study. 

We examine the association between technical efficiency and public asset utiliza- 
tion (investment) in the Tokyo metropolis to attain this goal. We first perform the 
technical efficiency trends since their introduction of accrual accounting in 2008. A 
10-year panel data (2008 through 2017) was collected to conduct the analysis. Next, 
the financial statements of each LG report the monetary value of municipal assets 
(living and infrastructure, education, social welfare, hygiene and sanitation, indus- 
try, and firefighting assets). Hence, we pose the underlying research question: Does 
each type of asset equally affect public efficiency? Then, focusing on the administra- 
tive difference between 23 SWs and 26 TCs, we raise another critical question: Does 
each type of asset equally impact the public efficiency of the SWs and TCs? 

The article is divided into five main parts. “Literature Review” summarizes the 
related literature on public efficiency, public sector accounting reforms, and public 
asset management and establishes the relevant research hypotheses. “Research Strat- 
egy” describes the empirical strategy and the dataset. “Results and Discussion” pre- 
sents the analytical results and discusses findings. “Concluding Remarks” remarks 
conclusions and prescribes some public policy implications. 


Literature Review 
Public Efficiency 


Public efficiency is a primary focus of the NPM tenet. Indeed, efficient delivery of 
public services is of critical importance for many stakeholders (e.g., the local citi- 
zenry, local governors, and higher-tier governors) at the local level. Undoubtedly, 
LGs need to be responsive to ever-increasing demands for quality services (for 
instance, an increasing number of elderly leads to growing demands for better medi- 
cal treatments at hospitals) under annual budget constraints. Since the 2008 GFC, 
local revenues have plummeted, yet local expenditures have grown significantly. 
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Hence, local authorities have to engage with the value of money, increasingly calling 
for public efficiency (Robinson, 2016). Tokyo LGs are in a similar vein. Local gov- 
ernors and policy-makers have attempted to do more with less by using public assets 
more efficiently (Tran & Noguchi, 2020). 

According to economic production theory, the efficiency of a production unit— 
a key indicator of organizational performance—involves comparing the value of 
outputs and inputs. Though there are many types of efficiency (technical, dynamic, 
distribution, cost, and scale efficiency), this study primarily highlights technical 
efficiency, referring to output maximization over inputs under a given technology. 
The extant literature has presented two research strands of technical efficiency esti- 
mation. Some studies delve into single public service delivery, for instance, waste 
services (Worthington & Dollery, 2001), the police force (Barros, 2006), and road 
maintenance (Kalb, 2012). Others emphasize a wide range of public service pro- 
visions. Our study intentionally examines technical efficiency following the second 
strand. 

Some academic works in the second strand empirically study in Australia (Fogarty & 
Mugera, 2013), Belgium (Borger & Kerstens, 1996), China (Zhu & Peyrache, 2017), Ger- 
many (Kalb et al., 2012; Lampe et al., 2015), Greece (Doumpos & Cohen, 2014), Italia 
(Storto, 2013), Korea (Seol et al., 2008), Japan (Nijkamp & Suzuki, 2009; Fukuyama et al., 
2017), Portugal (Afonso & Fernandes, 2008), Spain (Balaguer-Coll et al., 2013), Taiwan 
(Chen, 2017), the UK (Zhu & Peyrache, 2017), and the USA (Moore et al., 2005). How- 
ever, to our best knowledge, a few empirical studies test the public efficiency of Tokyo’s 
LGs in Japan. Accordingly, this study aims to fill this gap by examining the efficiency 
trends of Tokyo’s municipalities over the period 2008-2017 inclusive. 


Tokyo Municipal Remits 


Japanese democracy encompasses two-tier LGs—47 prefectures (regional govern- 
ment units) and 1,719 municipalities (basic local government units). The Tokyo 
metropolis is the capital of Japan, administered by TMG, and the center of Japan’s 
economics and politics. Geographically, the Tokyo metropolis covers 23 SWs in 
the Central Business District (CBD) area and 26 ordinary municipalities in the sub- 
urban area, and five towns and eight villages in remote areas and islands. However, 
since towns and villages are relatively minuscule in terms of financial scale and 
public provisions compared with cities and wards, our study takes cities and wards 
into account. The SWs designated as special entities because of their unusual geo- 
graphical, economic and demographic positions are unique in organizational struc- 
tures and administrative power (CLAIR, 2012). Unlike the TCs, the SWs are under 
the auspices of TMG, sharing local services such as water supply and sewage sys- 
tems, while other functions of the SWs are almost identical to those of the TCs. In 
contrast, the TCs, similar to the other ordinary Japanese municipalities, are autono- 
mous entities (CLAIR, 2012; Ohsugi, 2011). 

Slightly behind the Anglo-sphere countries, the Japanese central and local govern- 
ments became interested in NPM principles in the mid-1990s. These principles empha- 
size hands-on professional management, output controls, and cost reduction (Hood, 
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1995; Hood & Dixon, 2013). One of the crucial instruments for fulfilling these princi- 
ples is an accrual basis introduction (gradually replacing a cash-based system). In Japan, 
TMG led to accrual accounting for financial reporting in 2006 (Yamamoto & Noguchi, 
2013). Tokyo LGs voluntarily began to implement the accrual system in 2008; however, 
both retained traditional cash-based budgeting (Tran & Noguchi, 2020). Kobayashi et al. 
(2016) called this regime a dual system—accrual-based financial reporting and cash- 
based budgeting. 

In the corpus of literature, scholars and practitioners have raised a thorough 
appraisal of accrual accounting because of its superior features. First, accrual 
accounting, stressing transactional activities where costs are incurred rather 
than paid, provides a more comprehensive picture of earnings and cost structures 
(Guthrie, 1998; Kobayashi et al., 2016). It means local stakeholders holding high- 
quality information (i.e., capture full cost information on service delivery) can pro- 
mote better decisions toward effective budgeting and resource allocation (Kobayashi 
et al., 2016; Stefanescu, 2020). Second, cost control and efficiency measurement due 
to accrual information can foster performance management Guthrie, 1998). Third, 
the accrual system can enhance public transparency and accountability for stake- 
holders (Guthrie, 1998; Kobayashi et al., 2016; Stefanescu, 2020). Therefore, TMG 
and Tokyo’s LGs have employed accrual accounting for a decade and sought to gain 
the potentially produced benefits from the accrual system. 


Public Sector Asset Management 


Municipal asset management refers to “a process of making decisions and imple- 
menting them regarding operating, maintaining, refurbishing, acquiring, or develop- 
ing physical assets cost-effectively, with the ultimate objective of providing the best 
possible service to local citizens.” (Kaganova & Kopanyi, 2014, p.276). Inspired 
by the NPM principles, there has been a growing recognition of the importance 
of municipal asset management toward efficiency. In essence, Kaganova and Tel- 
garsky (2018) stated that “the majority of the numerous LGs around the world are 
[still] largely unacquainted with good asset management and have no effective fiscal 
incentives to improve” (p.44). However, the 2008 GFC made local finance extremely 
harder. Therefore, local governors necessarily reconsider the efficacy of public asset 
management. 

In practice, municipal assets are seemingly under-utilized and poorly managed 
(Phelps, 2011). Kaganova and McKellar (2006) pointed out that public asset man- 
agement suffers from the lack of a central policy framework, fragmented manage- 
ment, economic inefficiencies, and insufficient information needed for manag- 
ing property portfolios. Some have proposed cadastral records of public assets 
for multiple purposes, including public efficiency (Tanzi & Prakash, 2000), while 
others advocate privatizing public services or, at minimum, adopting private-sec- 
tor practices (Kaganova & Nayyar-Stone, 2000). Another approach is to introduce 
business-like accrual accounting into the public sector management in the wake of 
NPM reforms. Though the use of accrual accounting does not necessarily ensure 
efficiency improvement in asset management, it at least supports and equips local 
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governors attempting to manage publicly-owned assets with a full cost structure per- 
spective (Kaganova & Nayyar-Stone, 2000). 

It is important to note that existing theoretical (rather than empirical) work has been 
more prominent in the public asset management literature. The seminal work of Kaganova 
and Nayyar-Stone (2000) argued for municipal real property asset management that incor- 
porates balance sheet information for decision-making purposes. Kaganova and Kopanyi 
(2014) provided a systematic review of asset management and strategy for municipalities 
worldwide. Arnaboldi and Lapsley (2010) presented the case of three cities in Scotland 
and reported different degrees of conflict and different achievements in local asset man- 
agement. In comparative studies of Russia and the UK, Phelps (2010, 2011) proposed an 
analytical framework for transforming the property to asset management and typology. 
Roje and Redmayne (2020) analyzed the management and financial reporting for state 
assets in Croatia and NZ, remarking that developing countries like Croatia might learn 
from advanced countries (i.e., NZ) regarding public sector accounting and public asset 
management as well. 

On the other hand, Ehalaiye et al. (2020) conducted an empirical study to explore 
the impact of accounting information in NZ’s local assets, suggesting that it would 
be better to invest visible infrastructure assets rather than invisible assets funded by 
borrowing as a matter of intergenerational equity. Despite some theoretical studies 
on municipal property assets, much less effort has been directed toward empirical 
investigations. The present study seeks to fill this literature gap by examining the 
association between a composite of public assets and public efficiency. 


Hypothesis Development 


Public assets utilization refers to the capacity to use public assets relative to the 
population size in a particular municipality. Thus, asset investment per person can 
provide an instructive indicator of assets utilization. Kaganova and Nayyar-Stone 
(2000) stated that LGs often own significant public assets, yet these resources are 
frequently misused, under-utilized, and poorly managed (Phelps, 2011; Tanzi & 
Prakash, 2000). According to Phelps (2010), the “under-used capacity of public 
assets results in excessive running costs which deprive services of scarce resources” 
(p.162). Tanzi and Prakash (2000) argued that public entities generally account 
for public spending without inputting the cost of public assets used in the calcula- 
tion, which often generates asset overinvestment and resultant under-utilization. By 
adopting efficiency estimations based on accrual information, this study explores the 
association between public asset investment and efficiency. 

According to Kaganova and Kopanyi (2014), public assets can be classified into 
several distinguishable forms based on: 


1. material form (physical and nonphysical assets, also known as tangible (or finan- 
cial) and intangible assets); 

2. ownership (national, regional, or local governments); 

3. function (property for administration, social services, urban infrastructure, vacant 
land, and income-generating assets); 
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4. service responsibility (core and non-core assets, also known as mandated and 
non-mandated assets); 
5. And legal limitations (public and private domain). 


In the Tokyo case, the financial report of individual LG names public assets following 
the functional form: assets for urban planning, including living and infrastructure, hygiene 
and sanitation, and industrial (support for business activities) purposes; and assets for social 
services such as education, social welfare, and firefighting. Thus, ameliorating public assets 
utilization is presumably an efficacious means of public service provision. Thereby, we 
pose the following hypothesis associated with six types of public assets in Tokyo: 


H1 Each public asset investment classified by the designated six categories is associ- 

ated with public service efficiency. 
Among Tokyo LGs, the SWs are the economic and political centers of Japan. 

The SWs serve as the country’s business center and share several service produc- 
tion with TMG. Accordingly, the effect of asset investment on efficiency in the 
SWs seems to be different from the TCs, given their contrasting characteristics. 
To reflect this expectation, we raise the following hypothesis: 

H2 Differences exist in the impact of asset investment on public service efficiency 
for the SWs and TCs. 


Research Strategy 
The Two-stage Data Envelopment Analysis (DEA) 


This study uses a two-stage DEA approach. The first stage produces technical effi- 
ciency scores by the DEA method; in the second stage, its scores as the dependent 
variable of interest regressed on various exogenous variables with the panel data. 
We embrace the super-efficiency scores to relax the upper bound constraint of 1.0 
and then relieving boundary issues. 

In the first stage, we employed the input-oriented Banker et al. (1984) or BCC 
model, where presumably local units have greater control over inputs (expenditures) 
rather than outputs (public service provisions). This assumes that n Decision-Mak- 
ing Units (DMUs), {DMU;: j = 1,2,....n}, and each DMU generate S outputs, yi0 
= 1,2,...,8) with M inputs, X,(=1,2,...,m). The column vectors x; and ; Yr Tepresent 
the inputs and outputs of the j'" DMU, rescpectively. Then the linear programming 
problem below describes the input-oriented efficiency estimation for the j’” DMU: 


minOy 


‘Subject to: 
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where Aj represents the weights in the association between inputs and outputs of the 
DMUj6; refers to the technical efficiency of the ji” municipality under a variable- 
returns-to-scale (VRS) assumption and ranges between 0 and 1.0. An efficiency 
score at 1.0 for any DMU indicates the best efficiency. DMUs with efficiency scores 
less than 1.0 are relatively inefficient. 

In the second stage, we adopt the VRS super-efficiency DEA model related to (1), 
and the super-efficiency specification is expressed as follow: 


MinSubject t o Use ani) r=1,2,...,5, 
(1) 
We apply themixed-effects model for panel data analysis, where the super-effi- 
: VRS—super : 
ciency scores, 0. , produced in the first stage are regressed on a set of explan- 
atory variables (z;) as the following regression specification: 


VRS—super 
6. 7 


; =@+75P +6, J = 1,105 0 


where a is a constant term, / is a vector of estimated parameters, and ¢; is the system 
error. 


Data Collection 


We collected a unique dataset of Tokyo administrative units. The dataset was 
derived from two sources: the TMG annual financial reports regarding financial data 
such as local spending, salary, and asset values, and the TMG Bureau of General 
Affairs associated with demographic information. We selected accrual-based finan- 
cial since, as noted, Tokyo LGs used this system from 2008. Our sample consisted 
of all 49 Tokyo LGs covering the period 2008-2017 inclusive. 


Selection of Input and Output Variables 


In the first stage, the input data included total operating expenses (excluding labor costs) 
and labor costs on an accrual basis. It should be noted that the data were basically measured 
on the normal accounts. However, LGs sometimes alternatively prepare accrual informa- 
tion on the general accounts, which are slightly different as a result of their different cover- 
age of special accounts. Due to data availability, we incorporated the two types of data as 
inputs’ since there appeared to be no significant difference between these two accounts. On 
the other hand, when complete data were unavailable or data continuity was not secured 
due to changes in the measurement bases, such cases were excluded from the sample. 


' The same applies to the amounts of assets in the second stage of regression as the independent vari- 
ables. 
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Furthermore, to avoid potential bias, the monetary values of inputs within the 
2008-2017 period were adjusted with the Consumer Price Index. On the output side, 
we selected typical public services: basic education (the total number of kindergarten, 
elementary, and secondary schools and students per 1000 persons); hygiene and sanita- 
tion (the amount of garbage collection); urban development (the number of new buildings 
and construction projects approved); road infrastructure (the length of municipal roads); 
industry development (the number of industrial business establishments); and social ser- 
vices (local inhabitants above age 65 as a percentage of the resident population). Table 1 
illustrates the variables of inputs and outputs. 


Selection of Explanatory Variables 


For the second stage of regression, we selected explanatory variables expected 
to best explain the differences in technical efficiency scores. These variables 
were of two types: (1) discretionary variables (variables that could be controlled 
by local administrators) involving various types of asset investment per person, 
expenditures, labor costs, and revenue budgetary consistency, and (2) non-dis- 
cretionary variables, including economic conditions and population character- 
istics. For the set of assets listed on financial statements, we designated them as 
living and infrastructure (LIVINF), educational (EDU), social welfare (WEL), 
hygiene and sanitation (HYG), industrial (IND), and fire-fighting (FIRE) assets. 
We used expenditure budget consistency (EXP_BUD), income budget consist- 
ency (INC_BUD)* and the percentage of labor costs in the operating expenses 
(RATIO) to control for the possible impact of the fiscal discipline on cash 
appropriations. Taxable income (TAX_INC) served as a proxy for municipal 
economic conditions. Finally, population growth (POP_GROWTH) and den- 
sity (POP_DEN) represent demographic changes in LGs. Table 2 describes 
variables of interest in the regression model. Hence, we pose the specification 
below: 

ee = 59 + 6 LIVINF + 5,EDU + 63WEL + 5,HYG + 6sIND 

+ 5gFIRE + 57EXP_BUD + 6gINC_BUD + 69RATIO + 6,yTAX_INC 


+ 6,;POP_GROWTH + 5,,POP_DEN + €; 


? Tokyo LGs use cash budgeting and evaluate their budget performance via the budgetary accuracy of 
expenditures and revenue. The former indicator is generally defined as the ratio of actual expenditure to 
budgeted expenditure. Similarly, the latter refers to the ratio of actual revenue to budgeted revenue. 
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Public Asset investment by the SWs and the TCs 
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Fig. 1 Public asset investment by the SWs and TCs 


Results and Discussion 
Public Assets 


LGs own a significant amount of assets that support administrative functions. 
This study extracted six types of municipal assets from the financial reports 
(Table 3). We used the natural logarithm of the public asset monetary value 
per population in the balance sheet, averaged for the accounting period, to rep- 
resent the assets used for local service provisions. Figure 1 shows the amount 
of asset investment in the SWs is 5.84 times larger than in the TCs. Indeed, 
the SWs are more affluent and wealthier than their counterpart TCs. It should 
again be noted that the SWs are not only the political but also the economic 
center of Japan. Most large Japanese corporations own a significant amount of 
land and property in the CBD of the SWs (e.g., Mitsubishi Corporation holds 
the main region and multiple properties in the Chiyoda district) and contribute 
to the municipal economic development. Figure 2 depicts the composition of 
the public assets in two jurisdictions based on the number of individual assets 
in a 10-years average. We found that, in both LG groups, the sum of the living 
and infrastructure, and educational assets accounted for the majority of total 
assets (over 90% across the two groups: 94.11% (SWs) and 91.1% (TCs)), with 
the remainder of the assets accounting for a relatively diminutive proportion. 
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Composition of the Public Assets in the SWs 
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Fig. 2. Composition of the public assets in the SWs and TCs 


Public Efficiency 


Table 4 gives the estimated efficiency scores in the first stage, grounded on the 
accrual information, for all Tokyo LGs. Here, 6j shows the original DEA effi- 
ciency scores and a “Per indicates the super-efficiency estimates. 

Figure 3 describes the efficiency trends for all Tokyo LGs, the SWs, and the 
TCs, from 2008 to 2017. As shown, the efficiency scores for entire Tokyo LGs 


tended to decrease, due to multiple factors including technology changes, from 
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Public Efficiency Trend 
Accrual Information 


DEA Scores 
oO 
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Fig. 3 Public efficiency trend based on accrual information 


0.92 to 0.80, with fluctuation in 2009, 2012, and 2016. Similarly, the SWs 
showed a decline in efficiency scores, from 0.90 to 0.70. While those of the SWs 
displayed a steep downward trend and high volatility, the drop of scores in the 
TCs was relatively modest, from 0.96 to 0.88 over the same period. Briefly, these 
results suggest that the SWs seem to operate their administrative programs in a 
less efficient manner than their counterparts. 


Research Results and Findings 


Although correlations among the various asset investments exist (Table 5), the 
Variance Inflation Factor (VIF) value exceeded 7.0 only for educational assets in 
the SWs (7.88), and for population density for the TCs (7.04); thus, it can be 
judged that no significant multicollinearity issue occurs in the regression model. 
Also, the Hausman test results suggest that themixed-effects model was used 
to analyze the SWs and TCs since the results of the Hausman test suggest the 
random effects model for both,* though the use of the fixed-effects model was 
suggested for the entire LGs. All the independent variables of interest are stand- 
ardized. The cluster robust standard error is used to determine statistical signif- 
icance. Table 6 illustrates analysis results using the accrual information for all 
Tokyo municipalities (Model 1), the SWs (Model 2), and the TCs (Model 3). 


3 The covariance structure of the random effects could not be specified for the SWs because the maxi- 
mum likelihood estimation did not coverage. 
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Table 6 Results of panel data analysis (random effects model) over 2008-2017 


VARIABLES Model 1 Model 2 Model 3 

Living and infrastructure -0.0230(0.0168) 0.0457***(0.0168) -0.1613***(0.0328) 
Education 0.0121(0.0190) -0.0300(0.0214) 0.0736*(0.0390) 
Welfare -0.0153(0.0172) -0.0198(0.0307) 0.0591 *(0.0350) 
Hygiene -0.0247*(0.0135) -0.0655**(0.0309) -0.0098(0.0146) 
Industrial -0.0013(0.0115) -0.0349** (0.0173) -0.0231(0.0238) 
Fire fighting -0.0028(0.0097) 0.0201(0.0145) 0.0287(0.0199) 
Budget expenditure consistency -0.0037(0.0112) -0.0070(0.0174) 0.0089*(0.0048) 
Budget income consistency 0.0023(0.0118) 0.0196(0.0188) -0.0163(0.0112) 
Taxable income -0.0075(0.0178) -0.1089***(0.0281) 0.0516*(0.0307) 
Population density -0.0629***(0.0154) -0.0932***(0.0193) -0.1123**(0.0534) 
Population growth -0.0101(0.0074) -0.0196(0.0121) 0.0193(0.0136) 
Constant 0.8256***(0.0133) 0.9073***(0.0319) 0.8863***(0.0509) 
Year fixed-effect Yes Yes Yes 

R-square 0.4405 0.5593 0.4318 
Observations 270 109 161 


# 


™ p<0.01, ** p<0.05, * p<0.1. Standard errors in parentheses 


In Model 1, we find that public efficiency is negatively associated with an invest- 
ment in educational services(B= -0.1429; p< 0.05), though no statistical signifi- 
cance was found for the other asset investments.*Also, the correlation coefficient 
changed into a positive sign in the TCs, though statistical significance remained). 
This implies that Tokyo LGs should reduce educational investment invest more 
in hygiene and sanitation assets to improve public efficiency. On the other hand, 
Tokyo’s status as one of the world’s most densely populated areas is shown to be 
detrimental to efficient service provision since population density is negatively asso- 
ciated with the efficiency scores (6 =-0.4540; p <0.01).° 

From the perspective of Tokyo LGs as a whole, a statistically significant impact 
could only be identified for investment inassets; however, the situation becomes dif- 
ferent when the sample is decomposed into SWs and TCs. In Model 2, investments 
in living and infrastructure (§ =0.0415; p<0.05) are positively associated with effi- 
ciency scores, whereas investments in hygiene and sanitation (B =-0.0691; p<0.05) 
services have a negative effect on efficiency. This suggests that the SWs should pro- 
mote more investment in the former types of assets but reduce their investment in 
the latter category of assets to address the apparent inefficiency. 

In Model 3, we also find that public efficiency has a significant positive association 
with investment in educational (B=0.0835; p<0.05) social welfare (8 =0.0593; 


4 The significance for investment disappears in the SWs when the sample is divided into the SWs and 
TCs. Also, the correlation coefficient changed into a positive sign in the TCs, though statistical signifi- 
cance remained. 

> The effect of population density on efficiency is still identified for both the SWs and TCs when the 
samples is separated (B= -0.0895; p<.01 and B =-0.0842; p<0.10). 
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(B=-0.1626; p<0.01). This implies that the TCs should streamline their investment in 
the hard-ware assets inter alia while making additional investments in human services, 
as represented by education to enhance public efficiency. As a result, when the sample is 
decomposed into the two jurisdictions rather than consisting of entire Tokyo LGs, each 
type of asset, except for welfare, industrial, and firefighting, is associated with public 
efficiency, thus basically supporting hypothesis H1. 

In particular, if impact is measured in terms of the size of the standardized cor- 
relation coefficient for which statistical significance is recognized, the benefits of 
efficiency improvement obtained through overhauled asset management can be 
expected to be greater in TCs, since the effect expected to be obtained from (de-) 
investment in living and infrastructure and educational assets in the TCs (B =-0.1572 
and B =0.0835, respectively) is greater than the effect produced from any asset man- 
agement in the SWs (where the largest one is B =-0.0691) even thoughTCs’ overall 
investment level is far below that of the SWs. 

It is also apparent from Table 6 that the impact of asset investment on efficiency dif- 
fers between SWs and TCs, even for assets in the same category. For example, invest- 
ment in living and infrastructure and educational services have a different level of impact 
on efficiency across SWs and TCs. This could be due to the different urban functions of 
the SWs as the demographic, political, and economic center of Japan compared to the 
TCs, whose emphasis is on residential functions. 

Differing impacts of assetmanagement on efficiency are further identified between 
TCs and SWs, where SWs share some public services provision with TMG. Indeed, 
our results suggest possible overinvestment in areas where the degree of overlap 
with the TMG jurisdiction is expected to be large services jointly supplied by the 
TMG. Specifically, a statistical significant and negative impact is shown for invest- 
ment in hygiene and sanitationassets in SWs. Moreover, the size of the standard- 
ized correlation coefficient of hygiene and sanitary assets is the largest (B=0. .0691) 
among the ones for which statistical significance is recognized. The evidence here 
fully supports hypothesis H2, asserting that differences exist in the impact of asset 
investment on efficiency between the SWs and the TCs, particularly reflecting the 
unique urban functions of the SWs and their shared responsibility with TMG in pro- 
viding certain services. 

Taxable income, which is used to represent local economic conditions, was found 
to have a negative association (B=-0.1089; p<0.01) for the SWs, but a positive 
association (6 =-0.1109; p<0.01) for the SWs. This suggests that more affluent LGs, 
such as the SWs, tend to spend more, resulting in inefficiency. This finding is con- 
sistent with the seminal literature on Spanish municipalities (Balaguer-Coll et al., 
2013) and Belgium LGs (Borger & Kerstens, 1996). 


Concluding Remarks 


Our study estimated DEA efficiency scores and regressed them on various explana- 
tory variables related to public asset utilization in Tokyo LGs (SWs and TGs) within 
the 2008-2017 period. We found a downward trend of efficiency in the SWs and 
a slightly decreasing trend for the TCs. Overall, Tokyo municipalities decrease in 
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technical efficiency. Local authorities need to seriously consider methods to address 
the inefficiencies identified over the period analyzed. Additionally, we sought to 
identify exogenous factors driving operational super-efficiency by regressing vari- 
ous asset investment categories using random effects model, controlling variables 
as spending and income budgetary consistency, taxable income, and population 
growth and density. Our findings make several contributions to the literature and 
have important public policy implications. 

As an alternative to approaches for public asset management improvement 
by establishing a register of property assets in geographical regions (Tanzi & 
Prakash, 2000) or privatizing public services (Kaganova & Nayyar-Stone, 2000), 
we propose another approach focusing on investigating the bulk of public assets 
and identifying and eliminating slack in their asset utilization. Specifically, in 
response to the conclusion by Kaganova et al. (2006) that public asset manage- 
ment is fragmented, we propose a holistic view to optimize assets utilization for 
better operational efficiency, taking on the characteristics of assets in contributing 
to the improvement. We draw plausible deductions on such deployment of public 
assets for the two jurisdictions. Given the relative sizes of the standardized cor- 
relation coefficientsthe results suggest that enhanced asset management is more 
beneficial to the TCs than the SWs, even though the overall level of investment is 
much lower in the TCs. 

Our findings also suggest important differences between the SWs and TCs 
regarding the impact of some classes of assets on efficiency, largely owning to their 
dissimilar functions and administrative systems (i.e., due to their status as special 
or ordinary administrative entities). To improve public efficiency, the SWs need to 
invest more in living and infrastructure assets and refrain from unnecessary invest- 
ment in hygiene and sanitation services. At the same time, the TCs shouldfortify 
their investment in educationalfacilities while curtailing infrastructure investment. 
The broader implication is that both the SWs and TCs need to consider their unique 
municipal functions and attributes stemming from their inherently different adminis- 
trative systems in making investment decisions. 

Our study offers a number of important policy prescriptions engaged with pub- 
lic asset management for Tokyo LGs. Further research expects to validate and 
strengthen our findings with evidence from other scholars and practitioners not only 
in Japan but also across the world. 
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